
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



t *»] 

IV. A general Method for exhibiting the Va- 
lue of an Algebraic Expreffion involving 
feveral Radical Quantities in an Infinite 
Series : Wherein Sir Ifaac Newton' s 'The- 
orem for involving a Binomial, with an-* 
other of the fame Author ', relating to the 
Roots of 'Equations •, are demonftrated. By 
T. Simpfon F. R.S. 

Read Jan. 10. A MONG all 'the great improvements, 
1 750-1 , ^-^ which the art of computation hath 
in thefe laft ages received, the method of feries may 
be juftly one of the moft considerable ; fince not only 
the do&rine of chances and annuites, with fome 
other branches of the mathematics, depend almoft 
intirely thereon, but even the bufinefs of fluents, of 
fuch extenfive ufe, would, without its aid and con- 
currence, be quite at a (land in a multitude of cafes, 
as is well known to mathematicians. 

It is for this reafon, that the celebrated binomial 
theorem, for converting radical quantities into feries's, 
is ranked, by many, among the principal difcoverie* 
of its illuftrious author y feeing, by means there®f, a 
v'aft number of fluents are found, that would other- 
wife be impracticable : nor is there any cafe, however 
complex, to which it may not be extended. 

It is true, when two or more compound radical 
quantities are involved together, the operation, by 
having two or more feries's to multiply into one 

another, 
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another, becomes very troublefome and laborious; 
and, what is worfej the Law of continuation, where- 
by a part of the labour might be avoided, is exceed- 
ingly hard, if not impoffibe, this way to be difcovered. 
In the following paper fomething is attempted to- 
wards obviating the faid inconveniencies ; but whe- 
ther the fuccefs has been anfwerable, I fhall not take 
upon me to determine. 

Problem I. 

To find a feries exhibiting the value of i + -| 

a' 

» P 1 

x i + - xi + 4 x i + -y & c - m fimple terms ; x 

b c a 

being indeterminate, and a, b, c y */, m, n t p, &c. 
any given numbers, whole or broken, pofitive or 
negative. 

m » p 

Put ^7+?), w=7+§ ,J~i+| , *- 

I + d &c 

Alfo let A —wwyz, fyc. (= the quantity pro- 
pofed) 

Then, in fluxions IS — uwyz,, &c. + wwyz> 
&c. + ttw yz, &c, 4- uwy z, &c &c. Which 
equation, divided by the preceding one, gives 

A ti . w > * , 
-T- =s - -\ — 4---J-- &C* 
A u no * y l x 

But, 
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«» 

But, fince »=ss i 4- * ,we have lissmxx 1 + - 

a ' a 



w—1 



and therefore ? « 2* x i+^i = — * 






<i 



«f^ 
* 



I . + ■— — -- + — £w. by Divifaon. 

And ia the fame manner it appears, that 

w b b~ b , 

Hence, our equation, by fubftituting thefe values, 
becomes 

*3 



A 



*« mx mx z mx 3 . 

-— — -f- — . 0r. 



"~;r + —r — -7 &c> 
c c c* c\ 

&c. &c. &c. &c, 

# b c a 

o^l + i^ + l^. 
"^ a x ^ b 2 + c z ^ d* ** 



a. 
Then it will be 



&c. 



Affume 



1*3 3 

Aflume A = A+ Bx -fOr* + ©^4. £#*, ^. 
let this value, with that of A, he fubftitbted in the 
laft equation : from whence, by comparing the ho- 
mologous terms, there will come out 
B = <PA 
c PB—&A 

^ = < PC-£B-RA 

3 
<P<D—gC-{-RB—SA 

4* 
„ _ TE—& D+ RC-SB+TA 

~ " f 
_ <PF—@E+R e DSC+TB—VA 
G= a g— 

Where the law of continuation is manifeft, ami 
where it is alfo evident, that the value of (A) the 
firft term of the required feries, muft be an Unit; 
becaufe, when x=*o> then the given expreffion be- 

m » p 

comes 1 xi « - r. Q & I* 

Corol. 1. 
If a be taken 3=1, and », p, q, &c. each =05 
then will P~m, Q^m, R~m> &c~ And there- 
fore 
A=\ 
B=m 
zC=*mB—ntA _ 
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3 2>s= mC — *nB + w^ =» *»C— 2C 

4 £ = ;#© — otC+ mB—mA—nfD — 3© 

d^. 



Confequently C = — , xJ as = 



*#. zw — 1 . m — 2 c»__ Ex/at — 3 _ m.m — urn — i.m—3 

2T3 5 ~~ 4 a. 3.4 
c^r. _^ 

Hence, in this cafe, 1 + mx + m - m ~~ l x 1 + 

2 

i-|-a;| : which feries is the fame with that given 
by Sir Ifaac Newton. 

Corol. 2. 

If a be taken — -> /3= -p ^= -> &c- and ^ =s - 
a b c x 

then will the propofed expreffion be transformed to 

T+«\ x i+?l * iT^I xi"+^l dr. 
Alfo 5P sss w a -4- »# +/H~ d^- 



«? 



And confequently 1+ 1 x i+ q x i-f 2^ xi+3 

sz & z ss 
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#r. =^+ - + -= + -3 &c. where ^=i, 5= 

re&Ai Csss °v ^r . as before. "Which equa- 

tion or theorem anfwers in cafe of a descending 
feries. 

COROL. %. 

Hence, if each of the quantities nt> », />, e*rr . be 
taken equal to unity, and their number be denoted 

by v j then will i4- — x i-f £ xi-f. Z xi-f - #r. 

<c « a; « 

sa^+— -f- —j .4. -y <$•*. Which equation, multi- 
plied by a", gives a+ a x *+£ x «+,, x z+I &c. 

Whence it appears, that a — « x z — /j x z, — y x # — £ 
fyc. is=^«* — B^—' + C^*-*—/)^*-! &c. 

Where 2f«i, £:=P^, cJ PB "^ A t 2> = 

ss-_Z — , foe. (as before) ; P being in this 

cafe = fum of all the quantities «, /3, ^, J\ *£v. 
^= the furn of all their fquares j R = the fum of 
their cubes, Gfc. £fa. 

Corol. 4. 

Since a, /3, ?/, <f, $r. are the roots of the equa- 
tion, **— B&— 1 + Cat*-* — Da— J, foc.—o-, it 

D follows, 
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follows, that, if B> C, £>, E, &c. be given j thefum 
of thofe roots (P) ; the fum of their fquares (£>_), 
and the fum of their cubes (i?) ©V. will alfo be 
given from the foregoing equations : whence will be 
had 

<P=B 

g=+TB—zC 

S^TD—MC+RB—tE 
T=-<P£+£lD-RC+SB-\-fF 

where the law of continuation is obvious. 

Thefe values are the fame with thofe given (with- 
out demonstration) by £ir Ifaac Newton, in his Uni- 
verfal Arithmetic, for finding when fome of the roots 
of an equation are impoffible. 



Problem II. 



To find a feries expreffing the value of i+ -j 



m 



b c 4 

m » 

By putting 0= i + -| , w= I HKt-I » &c- i *n<I 

proceedin g as in the laft problem j there will be had 

u mx x . x* X* y 

- = XI—- -\ 5 r &C 

u a a a a* 



w zuxx X* , X* x° , 



&c. &c. Whence, 
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Whence,making?-* <^-f, x=~ f ^,s 

-%+*£-% T=~s+J> & c ' andaffuming 

d+Bx+Cx i + t Dx3+Ex+, &c. to exprefs the fe- 
ries fought, the feveral values of A> B, C, D, &c 
will be exhibited by the very equations brought out 
in the refolution of the preceding problem. 

V. A Letter from George Bayly M. D. of 
Chichefter, to Henry Perraberton M. t>. 
F. R. S. Gk. of the Ufe of the Bark in 
the Small-Pox. 

Dear Sir, 
Reai Jan. io.'~T-"HE cafe I lately mention'd to you 
,7S ° JL m converfation, of which you de- 
fired a more particular account, is, as far as I have 
been able to recollect, at this diftance of time, as 
follows. 

The patient, a gentlewoman of a fat corpulent 
habit, and healthy eonftitution, but 73 years of age, 
was, on the 6 day of December 1742, feiz'd with 
the common fymptoms of a fever, attended with 
a fudden great lofs of ftrengthj fo that, being car- 
ried to bed, fhe was not able to fit upright in it 
for the leaft fpace of time, without being held up by 
her afliftant. 

D z She 



